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GEAIS WHEEL TESTING APPARATUS 
Krl Vliillér, Zurich, SwitzerLnd, assign0r to 
VIg-Zhnrder und Mschinen Aktiengesel]- 
schft, Znrich. Switzerlnd 
AppiCti0n Apri 8, i947, Séril No. 740,190 
In Switzerland VIay 14; 1946 
 Claires. (CI. 33--1.79.5) 
My .invention relates fo imirovements .in test- 
inc pparatus for gear wheels and wormrgears, 
operting-according fo the one-flank meshin'g 
methOd known in the art. 
In. such. latter method, the teoth flanks of a 5 
wheel are made.to mesh.with those of a toaster 
vheel, i. e. only those :tooth flnks which in actual 
operation intermesh when the wheel is rotating 
ina certain sense,-whereas the rear flanks are hot 
subjected to the testing procedure. 
Cytindvical gauging discs are mounted onto the 
pins crrying the wheels .fo be tested, and their 
diameters.are such-as to-afford the saine gear 
ratio as the said two wheels. The latter maY be 
mounted on a caxriage.dispaceable-in direction 15 
o£ tWO rulers:which .are parallel to each-other, 
the: guging :dises (which.. do hot contact each 
other)- rolling .off on the said rulers. One of he 
latter is stationary, and the other is longitudins,1- 
ly movable, owing :fo the toothing errors of -the 
-two test pieces their rotarY movements, i. e. the 
speed:on: the gauging-disc ch-cumference, do not 
preciselyagree-with each. other,-whereby the lon- 
gitudinally movable ru]er is subjected to small 
.displacements correspondîng to the size of .the 
evzo which axi .registëred in larger scale by n 
 indic.ator. When.testing worm.gears the measuï-- 
ing dise o the worm-may.be coupled fo the .sta:e 
tionarY ru]er by means.of a transmissiongear. 
Various ïorms of.my invention axe shox in.the 
ac.companying drawings n .vhich 
Fig.. 1 .sho.ws in-pan view, a..device for testng 
spur wheels, 
Fig.. 2 a section through saine,  
Fig.-, in section,, a device for testing :bevel 
wheels, 
Fige.4 in:plan, a devtce for testg worm gears, 
and 
Fg. ,5-in elewtion,..a deice ïor testng the en- 
veloping .error. or .maximum evror. 
A caxriage , disp!aceable.by means of a spindle 
a, ismounted on.thebed. (-Figs«l, 2). /second 
carïïage ,,movableby a spindle.B,.is mounted on 
caxriage . Thegear-wheel-., .i..e..one of .t 
geax-wheels :6. and  fo: be -ese«, s lnolnoEçe .45. 
readily and tly circularl rotatable in ball- 
bearins,-}., on the .car.riage 4. by ..means of a 
.mandrel 8,. The other :gear wheel 7 is mounted, 
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2 
than those of wheels ô, " so tht the two discs, do 
hot contact, each other when the wheels meh.  
Two ru]ets |, |_4 .are disposed paxallel t0. _the 
direction of travel of carriage 2, which tangen- 
tially.contact. £he measuring discs ! |, !  and are 
frictionally-engaged te the latter by virtue of a 
certain contact, pressure, Ru]er  is fastl.Y 
mounted on two caxriages | , !  which are, dis- 
placeable by means of spindles | , |  on bed | in 
the direction.of .travel of carriage- g. Spindles 
| ], !   axe truly .uniformly rotated by the bevel 
wheels |, 2 which are interconnected by mëans 
of a-shat |. In this way, ru]er | is moved 
.iarallel fo itself teward and away.from theman- 
-drel.8, , in accordance with. the diameter of the 
measuring dise ! | used; until ru]er .!  flrm!y abuts 
against, dise | |. The ru]er |g .also is supported 
on two carriages.:2,-2 and may be readily dis- 
placed .hereen longitudinally, to which end.it 
2O- is mounted o!'ba lls- If is moved relative fo man- 
drel 8 a:nd dise | identically as ru]er | relative 
to-mandrel 8 ad dise ! |. luler .|4 st one end is 
irovided with. an arm  extending ai right 
angles .and integral .therewith. Am  co,op- 
25 . erates :with a.two-armlever 2 which in ifs turn 
- co-acs with:a second two-arm lever $. The lat- 
ter st one .end is provided with a ritlug pen 
which records the lngitudinal: dïsplacements.0f 
ru]er |4.o a.rotating drum. The:latter is 
0. r0tated by virtue of crriage  moved parallel to 
rulers |,.|4-bY spindle . Tosuch end, a.rack-! 
is secured to cariage  st .the left side thereof, 
and engages a geax .wheel 45.on which a driv.ing 
disc-] is .2xedly mounted; The recording drum 
5 2B:is:eng.agedbY  fiction drive  9,   which com- 
prises  driven dise 4 which is rotated by disc 
 .when displacing, carriage..2. 
V¢hen. carrying Out the test, flrst the cariage 
aïter moun:bing .the gear wheels , 7-:is 
4O justed,bY means of .a. scale . povided .on. the 
crriage,, to the-normal spacing of-the ,axes of 
the sid heels. The rulers |, |4 then=are moved 
twad each .other-until they flrmly contact the 
two measuring or gauging discs! , |. Apres- 
su_ve,-a.pplying.device, comprising .a pin_ , 
springs . andan adjustable.fork , is. provided 
st the free end of ru]er | . Accovding fo whettier 
fork. 4s mo¢ed in. one direction or the other, 
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writing pen 2 above the center of drum 28. 
hen, now turning spindle 3, carriage  i moved 
parailel to the rules, the gauging discs rolling 
thereon. Ruler |3 being stationary, gear heet 
.6 Wfll rotate accurately in proportion to the car- 
riage advance, and gear wheel 7 in the opposite 
direction. Due to the errors of toothing of the 
two wheels, the rotation of the driven wheel, L e. 

4 
When if is desired to measure only the accu- 
mulated error, originating from pitch errors and 
eccentricity, without recording the curve of er- 
tors (in paricular when a toaster wheel free of 
errors is available as counterwheel) this may be 
done by means of the arrangement shown in 
Fig. 5. 
In Fig. 5, two loose hands 41, 42 are mounted 

the peripheral speed of the gauging disc, wfll not coaxial with the fulcrum or pivot of lever 26, and 
always agree with that of the driving wheel, but 10 are displaced by a catch 43 of the latter. Prior 
will oscillate about a mean value. Ruler |4, to starting the measurement hands 4|, 42 are 
therefore, does hot remain stationary, but al- ruade fo c0incide so that they both point fo the 
ternately will be slightly displáced in correspond- saine division..of a scale 44 and contact catch 43. 
ence with the summedup errors of the toothings. During a revolution of the wheel to be tested, 
The said errors are ecorded magnified by the 15 catch 43, séparates the two loose hands in cor- 
writing .device on the paper of drum 28 which is respondence to the maximum and minimum 

moved proportionaily to the rotation of the wheel. 
In order fo bring the rear tooth flanks to mesh 
for testing, fork 3 simply is displaced in the op- 
posite direction, and the writing pen re-adjusted 20 
by means of screw 4. The sense of rotation of 
wheels 6, 7 during such test has no bearing what- 
ever upon the result of measurement. 
Fig. 3 shows a device for testing bevel wheels, 
which differs from the device shown for spur 25 
wheels in that the mandrel |09, of the second 
bevel wheel |7 is mounted hot vertically, but 
horizontaily on carriage 2. For this purpose, a 
standard |36 is mounted on the carriage 2, and 
a carriage |3 is mounted vertically dsplaceably 30 
thereon by means of a spindle |38. A mandrel 
|09 is mounted on carriage |3, and to one end 
thereof the bevel wheel |0 tobe tested and to 
the other end the gauging disc ||2 is secured. 
The bevel wheels tobe tested are brought into 35 
proper mesh by means of the two spindiës  and 
38. The two ru!ets 3, | |4 tobe coupled to the 
two gauging discs ||, ||2 again are mounted at 
their ends on displaceable carriages (the one as- 
sociated with ruler |4 being verticaily displace- 40 
able), and one of the rulers at one end is pro- 
vided with an integral plain arm 24 (Fig. 1) act- 
ing on the writing and recording device. Said 
ruer is aiso provided with the pressure-apply- 
ing device 333 (Fig. 1) adapted to bring one 45 
or the other tooth flank into mesh. Again, the 
curve of errors is recorded by displacing the car- 
riage 2 parallel to the rulers. 
The device shown in Fig. 4 is adapted for test- 
ing worm gears. In such case and in contra-dis- 50 
tinction to the testing of spur wheels and bevel 
wheels, there aiways is a great difference in the 
number of revolutions of the two test wheels. 
A cylindrical disc 2||, connected to a transmis- 
sion gear comprising the discs 239 and 24, is 55 
secured fo the axle 208 of worm '26. Disc 240 
is frictionally engaged by the stationary ruler 
2| so that, upon displacing carriage 2 parailel 
to the rulers, the worm is rotated relatively 
quickly. The worm wheel 27 is mounted On a 60 
carnage 24, and ifs mandrel is provided with a 
gauging disc 2 which is coupled fo a movable 
ruler |4 as in Figs. 1 and 2. Ruler |4 is con- 
nected fo a recording device and aiso to a pres- 
surerapplying device, in a manner identical to 65 
that in the device for testing spur wheels. Worm 
wheel 20 and worm 26 are adjusted to the 
proper interaxiai spacing by means of the car- 
riage 204 which is movable on carriage 2 by 
means of spindle 20 parailel to the rulers. Worm 70 
'2$ is rotated upon displacing carriage 2 and the 
transmission ratio of.discs |2,. 2||, 239 and 240 
isso selected that ruler |4is af standstill except 
being subjected to the vration due to the tooth- 
ing errors which are recorded as bef0re. 7 gears beng tested, 

value of the accumulated error, in which po- 
sition they remain. Their spacing, as measured 
on the scale 44, indicates the amount of the to- 
tal accumulated error. 
Whàt I claim and desire to secure by Letters 
Patent is: 
1. Apparatus for testing gear wheels and worm 
gears in accordance with the one flank contact- 
ing or engaging method, comprising a bed, a 
main carriage movable on said bed, means on the 
carriage for rotatably mounting the gears to be 
tested in intermeshingrelation, a rotatable cy- 
lindricai measuring disc connected with each 
gear to be tested, the transmission ratio of said 
measuring discs being identical with the gear 
ratio of the gears fo be tested, two rulers carried 
by said bed and extending parai!el to the direc- 
tion of displacement of said main carriage, one 
of said ru!ets being stationary in longitudinal 
direction and the other ruler being longitudinaily 
movable relative to said bed, said two measuring 
discs being each mounted in frictionai engage- 
ment with one of said rulers, means for.m0ving 
said main carriage whereby upon movement 
thereof said measuring discs roll on said rulers, 
and an error indicating device operatively con- 
nected with said longitudinally movab]e ruler to 
be actuated in response to longitudinal more- 
ment of the ruler owing fo a supplementary 
movement of rotation Of the masuring disc con- 
nected to said ruler caused by an error in the 
meshing gears being tested.  
2. Apparatus for testing gear wheels and worm 
gears in accordance with the one flank contact- 
ing or engaging method, comprising a bed, a 
main carriage movable on said bed, means on 
the carriage for rotatably mounting the gears 
to be tested in intermeshing relation, a rotatable 
cylindrical measuring disc connected with each 
gear to be tested, the transmission ratio of said 
measuring discs being identical with the gear 
ratio of the gears to be tested, two rulers carried 
by said bed and extending parallel to the direc- 
tion of displacement of said main carriage, one 
of said rulers being stationary in longitudinal 
direction and the other ruler being longitudinally 
movable relative to said bed, movable mounting 
means on said bed for moving said rulers trans- 
versely into frictional contact with the corre- 
sponding measuring discs, means for moving said 
main carriage whereby upon movement thereof 
said measuring discs roll on said rulers, and an 
error indicatin.g device operatively connected 
with said longitudinai!y movable ruler to be ac- 
tuated in response t0 longitudinal movement of 
the ruler owing to a supPlementary movemnt 
of rotation Of the measuing disc connected fo 
said ruler caused b#. an' error, in th e .mëshng 
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3. Apparatus as defined in claire 2, and in indicating device operatively connected with said 
which said error indicating device comprises  longitudinally movable ruler fo be actuated in 
two-armed lever having arms oï unequal length, response fo a longitudinal movement oï the ruler 
the shorter oï said arms being operatively con- caused by a supplementary movement oï rota- 
nected With said longitudinally movable ruler 5 tion oï the measuring disc engaging said ruler 
so that any error in the gears is transmitted owing fo an error in the meshing gears being 

with amplification by the longer arm of the 
lever. 
4. Apparatus as defined in claire 2, and in 
which said longitudinally movable ruler coin- 10 
prises an extension, an abutment on said exten- 
Sion, two springs arranged on said extension on 
either side of said abutment, a fork cooperating 
with the opposed ends of said two springs and 
adjustably carried on the mounting means for 15 
the movable ruler to urge the ruler in one or 
the other direction and fo cause coacting tooth 
fianks of the gears fo be tested fo resilientiY abut 
against each other. 
5. Apparatus as defined in claire 2, and in 20 
which said longitudinally movable ruler Com- 
prises an extension, an abutment on said ex- 
tension, two springs arranged on said extension 
on either side of said abutment, a fork cooperat- 
ing with the opposed ends of said two springs 25 
and adjustably carried on the mounting means 
for the movable ruler fo urge the ruler in one 
or the other direction and fo cause coacting 
tooth fianks of the gears fo be tested fo resiliently 
abut against each other, and a further carriage r9 
movably mounted on said main carriage and 
carrying one of the gears fo be tested for ad- 
justing if relatively fo the other gear. 
6. Apparatus for testing spur gear wheels in 
accordance with the one fiank contacting or 85 
engaging method, comprising a bed, a first car- 
riage movable on said bed, means on said car- " 
riage for rotatably mounting the gear wheels 
to be tested in intermeshing relation, a second 
carriage movably mounted on said first carriage 40 
and carrying one of said wheels for positioning . 
the latter into correctiy meshing relationship 
relatively fo the other wheel, a cylindrical 
measuring disc connected with each wheel to 
be tested, the ratio of transmission of said discs 
being identical with the gear ratio of the gear 45 
wheels fo be tested, two rulers carried by said 
bed and extending parallel fo the direction of 
movement of said first carriage, movable mount- 
ing means on said bed for holding one of the 
rulers stationary and the other ruler longitu- 50 
dinally movable, two pairs of ruler mounting 
carriages transversely movable on said bed, each 
pair carrying one of said rulers fo move each 
ruler into frictional engagement with one of said 
measuring discs, means for moving said first car- 55 
riage to cause said measuring disc fo roll on 
said rulers, said longitudinally movable ruler Number 
having an extension, an abutment on said ex- Re. 15,013 
tension, two springs arranged on said extension 1,444,470 
on either side of said abutment, a fork cooperat- 60 1,883,180 
ing with the opposed ends of said two springs 1,888,298 
and adjustably carried on said mounting means 2,348,72 
ïor the movable ruler to urge the ruler in one 
or the other direction and to cause coacting 
tooth flanks oï the two wheels tobe tested to 65 Number 
resilientiy abut against each other, and an error 444,209 

tested. 
7. Apparatus for testing bevel wheels in ac- 
cordance with the one fiank contacting or en- 
gaging method, comprising a bed, a first car- 
riage movable on said bed, means on said car- 
riage for rotatably mounting the gear wheels 
tobe tested in intermeshing relation, a second 
carriage and a third carriage each carrying one 
of the bevel wheels fo be tested, said second and 
third carriages being mounted on said first car- 
riage for movement and carrying each perpendic- 
ularly fo the axis of the respective wheel carried 
thereby for positioning both wheels into cor- 
rectly meshing relationship, a cylindrical measur- 
ing disc connected with each wheel fo be tested, 
the ratio of transmission of said discs being 
identical with the gear ratio of the gear wheels 
fo be tested, two rulers carried by said bed and 
extending parallel to the direction of movement 
of said first carriage, movable mounting means 
on said bed for holding one of the rulers station- 
ary and the other ruler longitudinally movableæ 
two pairs of ruler mounting carriages transverse- 
ly movable on said bed, each pair carrying one 
of said rulers fo move each ruler into frictional 
engagement with one of said measuring discs, 
means for moving said first carriage to cause 
said measuring disc to roll on said rulers, said 
longitudinally movable ruler having an exten- 
sion, an abutment on said extension, two springs 
arranged on said extension on either side of said 
abutment, a fork cooperating with the opposed 
ends of said two springs and adjustably carried 
on said mounting means for the movable ruler 
to urge the ruler in one or the other direction 
and to cause coacting tooth flanks of the two 
wheels tobe tested to resiliently abut against 
each other, and an error indicating device op- 
eratively connected with said longitudinally 
movable ruler to be actuated in response fo a 
longitudinal movement of the ruler caused by a 
supplementary movement of rotation of the 
measuring disc engaging said ruler owing to an 
error in the meshing gears being tested. 
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